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DNHDOLOI^ACETAMIDE DERIVATIVES, PROCESSES FOR PREPARING THEM AND 
THEIR USES 

The present invention concerns indoloijie-acetamide derivatives, processes for 
preparing them, pharmaceutical compositions containing them, and their use as 
5 pharmaceuticals. 

European Patent No. 0 162 036 Bl discloses the compound 
(SJ- a-ethyl-2--o2Co- 1 -pyrrolidine acetamide. which is known under the International 
Nonproprietary Name of levettracefcam. 

I^rvetiracetaxn, a laevorotary compound, is disclosed as a protective agent for 
10 the treatment and prevention of hypoxic and ischemic type aggressions of the central 
nervous system. This compound is also effective in the treatment of epilepsy, a 
therapeutic indication for which it has been demonstrated that its dextrorotatory 
enantiomer CR-a-ethyl-2'OXO-l-pyrrolidine acetamide, also known from European 
Patent No. 0 165 919 Bl, completely lacks activity {A.J. OOWER et oL, Eur. J. 
15 Pharmacol., 222 . (1992), 193-203), 

. Russian patent application SU 841264 discloses 2-(2-oxo-Z,3-dihydro-lH- 
indol- 1 -yl) acetamide and its anticonvulsant activity. 

It has now surprisingly been found that certain indolone-acetamide derivatives 
demonstrate markedly improved therapeutic propertied. 



20 



In one aspect the invention therefore provides a compound having the formula 
I or a pharmaceuticalty acceptable salt thereof. 




0) 



wherein 1 
25 XisNorCR* 
YisNorCRS 
ZisNorCR^ 
W is N or CR.7 

R 1 is hydrogen, 1 
30 R2 is hydrogen or alkyl. 

• R 3 and R 3a both are independently selected from hydrdgen. alkyl. atyl, heterocycle 
and alkoxy, 

or NR 3 R 3a is an heterocycle, 
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R 4 6 hydrogen. 

R 5 is hydrogen, nitro. halogen, all^l. unsubstituted or substituted by halogen, or 
alkoxy unsubstituted or substituted by halogen, amino, aryl or heterocycle, 
r6 is hydrogen, alkyl or halogen, 
r7 is hydrogen, alkyl or halogen. 

and at least one of R 5 . R 6 or R 7 is different from hydrogen when R 2 is hydrogen and X 
is CR 4 . 

In a preferred aspect the invention therefore provides a compound having the 
formula I or a pharmaceutical^ acceptable salt thereof, 
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■wherein 

XisCR* 

YisCR 5 , 
.15 ZisCR 6 , 

WisCR 7 

R 1 is hydrogen, 

R 2 is hydrogen or sOIsyL 

r3 and R 3a both are hydrogen. 
20 R 4 is hydrogen, 

r5 is hydrogen, nitro. halogen, Cl-3-alkyi unsubstituted or substituted by halogen, or 
Cl-3-alkoxy unsubstituted or substituted by halogen, 
R 6 is hydrogen, alkyl or halogen, ' 
R 7 is hydrogen, methyl or halogen, J 
25 and at least one of R s , R 6 or R 7 is dififerent filom hydrogen when R 2 is hydrogen- 
Preferably, R z is hydrogen, methyl or ethyl. 

Preferably, R 5 is hydrogen, methyL etjxyL trffluoromethyl, trifluoromethoagr. n- 
propyl, isopropyU nltro, or halogen. j 

Preferably, R 6 is hydrogen, methyl or pi. 
30 Preferably, R 7 is hydrogen, methyL Br, F or CL 

More preferably, R 2 is hydrogen or methyL R 5 is halogen ox trifluoromethyl, R 6 
is hydrogen and R 7 is hydrogen, Br or F- 



Preferred compounds are: 2-(5-iodo-2-oxo-2, 3-dihydro- lH-indol- 1 - 
yDacetamide; 2-(5-cMoro-2-oxD-2,3H3mydro- lH-indol- l-yljacefcumde; 2-(5,7-dibromo- 
2~oxo-2. 3~dibydro- lH-indal- 1 -yDacetamide; 2-(5-nitro-2-oxx)-2,3-dihydro- IH-indol-l- 
yi)acetamlde: 2-(5-methyl-2'<xra-2,3-dih^ 2-C5-chloro-2- 
oxo-2, 3-dihydro- m-indol- l-yJJpropanamlde; (2R)-2-(5-chloro-2-axo-2 T 3-dihydro- 1H- 
indol- 1 -yUprapanacaide; (2S^2-(5-t^aro-2'Oxo-2,3-dihydro-lH~Indol-l- 
yl)propanamide; 2-[2-c*D-5-(tiifiuor^ 2- 
(S-isopropyl-2-axo-2 f 3-dihydro- lH-iadol-l-yl)acetamide; 2^5-ettry!-2-axo-2.3-dihydro- 
lH~indol-l-yl}acetamide; 2-(5-fluoro-2-rao-2,3~dl^^ 2- 
(5,7-dimethyl-2-oxo-^ 2~(5-bromo-2-oxo~2.3- 
dihydro^lH-indol- l-yijacetamlde; 2-C2-oxo-5-propyi-2 P 3-dlhydro-lH-indol- 1- 
yDacetamide: 2-[2H>w-5-(trifluorometlry^ 2^(5,6- 
dlmethyl-2-oxo-2 . 3-dihydro~ 1 H-lndol-1 .yUacetamlde: 2-(7-cWoro-2-axb-2.3-d3hydro- 
IH-indol- 1-yDacetamide; 2-[6-cMoro-2-oxo-2.3-dihydro- IH-indol- 1-yQacetamide; 2-[5- 
cWoro-2-G^2,3-dihydro^^ (+}-2-(5-chlOTO-2-oxo-2,3- 
dibydro- lH-indol- 1-yWbutanamide; W-2~(5-chloro-2-oxo-2,3-dihy^ 1- 
yDbutanamide; 2-(5-inethyl-2-0XD-2 ? ^ (+)-2-{5- 
methyl-2~QXD-2,3-dihydro-lH^^ [-)-2-[5-methyl-2-oxo-2,3- 
dihydro-lH-Indol-l-yBpropanamide; 2-(5-bromo-2-oxo-2,3-dihydro-m--indol-l- 
yBpropananaide; tth2-(£-brpmo-2-o^2,3-d!^^ ( + ). 2 - 
(5-bromo-2-o^-2,S-dihydro-^ and 2-(5-c±iloTO-7-fluoro-2- 

OXO-2,3-dihydro- 1 H-indol-1 -yi}acetamide. 

More preferred compounds are: 2-(S-iodo-2-o2co-2,3-dihydro-lH-mdol-l- 
yflacetamide; 2-(5-c^aro-2-oxo-2,3-dihyd^^ 2^5,7^dibromo- 
2-a»-2,3-dtoydro-lH-^^ 

indol- 1 -yljpr opanamide; 2-l2K>xo-5-(trffiuoromethy^ 
yUacetamlde and 2-[5-chIoro-7-fluoro-2-aro-2^ 

to a most preferred embodiment the invention relates to a compound selected 
from 2-(5-cMOTo-2-oxo-2,3-dmydro^^ and (2^2-(5-chloro-2- 

oxo-2 , 3-dihydro- IH-indol- 1 -yijpropanamide. 

The term "alkyT, as used herein, is defined as including saturated, monovalent 
hydrocarbon radicals having straight branched or cyclic moieties or combinations 
thereof and containing 1-20 carbon atoms, preferably 1-6 carbon atoms for non-cyclic 
albyl and 3-6 carbon atoms Tor cycloalkyL Alkyl moieties may optionally be 
substituted by 1 to S halogen atoms. Preferred alkyl groups are metoyi, ethyl, n- 
propyi, isopropyl and trifluoromethyl. 

The term "halogen", as used herein, includes an atom of CI. Br, F, I. 
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The term u niixo\ as used herein, represents a group of the formula -N0 2 . 
The term "alkoxy\ as used herein, represents a group of formula -OR wherein 
R is an alkyl group, as defined above. 

The term "heterocycle", as used herein is defined as Including an aromatic or 
5 non aromatic cyclic alkyl, alkenyl, or alkynyl moiety as defined above, having at least 
one O, S and /or N atom interrupting the carbocyclic ring structure and optionally, one 
of the carbon of the carbocyclic ring structure may be replaced by a carbonyl. Non- 
limiting examples of aromatic heterocycles are pyridyl, fuiyl, pyrrolyL thienyl, 
isqthlazolyl, imidazolyl, benzlmidazolyl, tetrazolyl, quinazolinyl, quinoliztayl, 
10 naphthyridanyl, pyridaztayl, pyrimidinyl, pyrazinyl. quinolyl, isoquinolyl, 

isobenzofuranyL benzotbienyL pyrazolyL indolyL indolizinyl,, purinyl. isoindolyL 
caxbazolyl. thiazolyL 1,2,4-thiadiazolyl. thieno(2,3-b)furanyl> furopyranyl, 
benzofuraoyl, benzo2cepinyl f isoaxazolyl, oxazolyl, thianthrenyL benzothiazolyL or 
benzoxazolyi. cinnoUnyl, phthalazinyi, qvunoxsdinyl, phenanthridinyl, acridinyl, 
15 perimldinyi, phenanthrolinyL phenothiazanyL furazanyL isochromaxryl, indolinyi, 

xanthenyl, hypoxanthinyl, pteridinyi, 5-azacytidinyL, 5-azauradlyl, triazolopyridinyl, 
tmidazolopyridinyl, pyrrolopyrimidinyl, and pyrazolopyrimldinyl optionally substituted 
by alkyl or as described above for the alkyl groups. Non-limiting examples of non 
aromatic heterocycles are tetrabydrofuranyl, tetrabyc^pyranyl. piperidinyl, piperidyl, 
20 piperaziir/1. imidazolidinyL morpholino, morpholinyl, l-oxaspiro(4. 5) dec-2-yt 

pyrrolidinyi, 2-oxD-pyrrolidinyl, 8-thiabicydoI3.2.1]cyidooctanyl. 1,4-dithiepanyl, 
tetral^ro-2H-thSopyranyl f azepanyl, azocanyl, or the same which can optionally be 
substituted with any suitable group, including but not limited to one or more moieties 
selected from lower alkyl, alkylidene or other groups such as halogen,, hydroxy, thiol, 
25 ammo,, nitro, cyano. oxy derivatives, acyl derivative, sulfonyl derivative, sulfinyl 

derivative, aBsylamino, carboxy, efeter, ether, amido, azido, cydoalKyl, sulfonic add, . 
sulfonamide, thio derivative, heterocycle, vinyl, C6-10-aryl and oxo. The term 
'heterocycle" also includes bicyclic, tricyclic and tetracyclic, spiro groups in which, any 
of the above heterocyclic rings 3s fused to one or two rings independently selected from 
30 an aryl ring, a cycloalkyl ring, a cycloalkenyl ring or another monocyclic heterocyclic 
ring or where a monocyclic heterocyclic group is bridged by an alkylene group, such 
as quinuclidinyl, 7-azabicyclo(2.2. Dheptarryl, 7-oxabieyclo(2.2. ljheptanyi, 8- 
azabicyclo(3.2. ljoctanyl. 

The ^harmaceuticaUy acceptable salts' 1 according to the invention include 
35 therapeutically active, non-toxic base salt forms which the compounds of formula I are 
able to form. 

The compounds of formula 1 containing acidic protons may be converted Into 
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their therapeutically active, non-toxic base addition salt farms, e.g. metal or amine 
salts, by treatment with appropriate organic and inorganic bases. Appropriate base 
salt forms include, for example, ammonium salts, alkali and earth alkaline metal 
salts, e.g. lithium, sodium, potassium, magnesium, calcium salts and the like, salts 
5 with organic bases, e.g. N-methyl-D-gJucamine, hydxabamine salts, and salts with 
amino acids such as, for example, argSnixxe, lysine and the like. 

Conversely said salt forms can be converted into the free forms by treatment 
with an appropriate add. 

Compounds of the formula I and their salts can be in the form of a solvate, 
10 which is included within the scope of the present invention. Such solvates include for 
example hydrates, alcoholates and the like. 

Many of the compounds of formula I and some of their intermediates have at 
least one stereogenlc center in their structure. This stereogenic center may be present 
in a R or a S configuration, said R and S notation is used in correspondence with the 
15 rules described in Pure Appl. Cliem., 45 (1976) 11-30. 

the invention also relates to all stereolsomeric forms such as enantiomeric and 
dlastereoisomeric forms of the compounds of formula I or mixtures thereof {including 
all possible mixtures of stereoisomers). 

Some of the compounds of formula I may also exist in tautomeric forms. Such 
20 forms although not explicity Indicated in the above formula are intended to be 
included -within the scope of the present invention. 

With respect to the present invention reference to a compound or compounds 
is intended to encompass that compound in each of its possible isomeric forms and 
mixtures thereof unless the particular isomeric form is referred to specifically. 
25 Compounds according to the present invention may exist in different 

polymorphic forms. Although not explicitly indicated in the above formula, such forms 
are intended to be included within the scope of the present invention. 

The compounds of formula I according to the invention can be prepared 
analogously to conventional methods as understood by the person skilled in the art of 
30 synthetic organic chemistry. 

• » 

A. According to one embodiment, some compounds having the general formula 
I may be prepared by desulfurizat£on of a compound of formula n according to the 
equation: 
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W 



nr'r 9 * 




NR 3 R 3a 



" (II) O (I) ° 

This reaction may be carried out using Fancy nickel in an inert solvent, 
preferably THF\ at a temperature comprised between 0 °C and 40 °C, or as described 
In: Mehta U> Parrick J., Payne F-, J. Chem. Research (5) (1998J, 190-191. 

Compounds of formula II may be prepared by alkyiation of a compound of 
formula m with a compound of formula IV according to the equation: 



20 




on) 



o + 



Hal 




(IV) 



(II) O 



•wherein Hal is a halogen atom, preferably Br or a, and X. Y, Z, W. Rl, r2, r3 
10 and R 3a have the same definitions as described above. 

t 

This reaction may be carried out with a strong base, for example sodium 
hydride, at a temperature comprised; between 0 and 40 °C and in an inert solvent for 
example DMF under a inert atmosphere, or as described in patent GB 1,309.692 
(UCB). ' * 

15 Compounds of formula ID may be prepared by reaction of a compound of . 

formula V with 1,2-ethanedithiol according to the equation: 



I 



CV) 



s 



n 




(III) 



wherein X. Y, Z and W have the same definitions as described above. 

j 

This reaction may be carried out at a temperature comprised between 25 and 
100 °C in an inert solvent or in acetic acid, in the presence of a Lewis acid, preferably 
BF^JEt^O under an inert atmosphere. 

Compounds of formula V are commercially available or may be prepared 
according to methods described In: Smith K., El-Hiti GA, Hawes A.C.. Synlett (1999). 



i. 



945-947: Lackey K., Sternbach D.D., Synthesis (1993), 10. 993; or Organic Synthesis, 
Collective Volume L Second Edition. Gitoan H. & Blatt AH., J. Wiley & Sons Inc.. 
327-330. 



B. According to another embodiment, some compounds having the general 
formula I may be prepared toy hrommation and oxidation of the corresponding indole 
of formula (VI) according to the equation: 



10 



15 



CO 

(VI) ° 



i- Br. 




,NR 3 R 3l< 




(I) 



This reaction may be carried out as described in: Marfat A., Carta MJP., 
Tetrahedron Lett. (1987). 28. 4027-4031. 

Compounds of formula VI may be prepared by aUsylation of a compound of 
formula vm with a compound of formula IV according to the equation: 



^X^ _ Hal 



(VIII) 



o 

(IV) 



NR R 



(VI) 



20 



wherein Hal is an halogen atom, preferably Br or CI. 

This reaction maybe carried out in the presence of a strong base, preferably 
sodium hydride, at a temperature comprised between 0 and 40 in an inert solvent, 
for example DMF. under a inert atmosphere, or as described in patent OB 1.309,692 
(UCB). 



25 



C According to another embodiment, some compounds having the general 
formula I may be prepared by halogenattan of the corresponding compound of formula 
I wherein R5 is an hydrogen -w-ith a N-halosucdnimide according to the procedure 
described in: Castanet A -S., ColobertF., Broutra P.-E.. Tetrahedron Lett. (2002) 43 
5047-5048. 
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According to another embodiment, some compounds having the general 
formula I may toe prepared analogously from the corresponding compound of formula 1 
wherein R 5 = R 7 = H by using tsvo equivalents of N-halosuccinlmide. 

5 D. According to another embodiment, same compounds having the general 

formula I may be prepared by nitration of the [corresponding compound of formula I 
wherein R s is an hydrogen according to procedure described in: Sun L.. Rubin J.R., 
Kraker A-J., Showatter H.D.. J- Heterocyclic Chem. 11997), 34, 1399-1405. 

* • 

10 In another embodiment, the present invention concerns also the synthesis 

intermediates of formula II, 



r 




R ^ N- R 3a 

1 

■wherein 1 
15 XlsNorCR 4 , 

YlsNorCR 5 . ! ' 

ZlsNorCR 6 , 

WlsNorCR 7 , 

Rl is hydrogen, ; 
20 r£ is hydrogen or alkyl. 

r3 and R 3a both are independently selected from hydrogen, aUsyl, aryl. heterocycle 
and alkoxy, 

or NR^R^ a is an heterocycle, 
R* is hydrogen, 

25 R 5 is hydrogen, nitre, halogen, alkyl unsubstitiited or substituted by halogen, or 
alkoxy unsubstituted or substituted by halogen, amino, aryl or heterocycle 
R 6 is hydrogen, alfcyl or halogen, 
K.7 is hydrogen, alkyl or Halogen, 

and at least one of R 5 , R 6 or R 7 is different from hydrogen -when R 2 is hydrogen and X 
30 is CR* 
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25 



ha preferred aspect, the present invention concerns the synthesis 
intermediates of formula II, 



(ID 




wherein , 
5 XisCR* \ 
Y is CrS, 
ZlsCR 6 , 
WisCR 7 

i 

R 1 is hydrogen, I 
10 Rr 2 is hydrogen or alkyi, 

R 3 and R 3a both are hydrogen, [ • 

. R* is hydrogen, ■ J • 

R 5 is hydrogen, nitro, halogen, Cl-3-alkyl- unsubstituted or substituted by halogen, 

Cl-3-alkoxy unsubstttuted or substituted by halogen, 
15 R 6 is hydrogen, alkyi or halogen, j 

R 7 is hydrogen, methyl or halogen, 

and at least one of r5 r6 or R 7 is different fipm hydrogen when R 2 is hydrogen. 

Preferably, the synthesis intermediates of formula n are selected from the 
group consisting of: j 
20 2^5»-methyl~2-OOTspiro[1.3-^ 
2-I2'-oxo-5M(trffluorometbyO^ 
2-[5Ml-methylelfcyfl-2'H^ 

^(S'-emyl^'Hxra^iroIl.S-ditfciolane-a^'-indo^ 
2-(5'-fiuoro-2-oxospirq[l > 3^thiolaiie^2.3 ; -in^ 
2-(5\7Vdime&yI-2-raosp^^ 
2-(2'-cra-5 , -piopylspi^ 
2-[2-oxo-5V(txifl UO rome^^ 

2-(5', 6'-dimethyl-2'-axospiro[ 1 , 3-cUthtolax^-2l3'-indol]- l-(2*H)-yl)acetazQltie. 
hi another embodiment the invention concerns also the synthesis 
30 intermediates of formula in 



or 
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15 



20 



n 



s 




CllO 



wherein 
XisNorCR 4 
YisNorCR 5 , 
Z is N aor CR 5 , 
WisNorCR 7 
R 4 is hydrogen, 

R 5 is hydrogen, nitro, halogen, 



r 



ted or substituted by halogen, or 



alkoxy unsubstituted or substituted by halogen* amino, atyl or heteroeyde, 
R e is hydrogen, alkyl or halogen. [ j j. . 
R 7 is hydrogen, alkyl or halogen, | ( j 

and at least one of R e or R 7 is dlffea^t from hydrogen whenXis CR 4 . 

In a preferred aspect; the presedt invention concerns the synthesis 
intermediates of formula III 



(III) 



I 

! i 
i 

■ ■ 
■If 

ij 



i • 



wherein 
XisCR 4 
Y is CR 5 , 
ZisCR 6 , 
WisCR 7 . 
R 4 is hydrogen* 

rS ^ hydrogen, nitro. halogen, Cl-3-alk rl un^ubstltuted or substituted by halogen, or 



! ! 



Cl-3-alkoxy unsubstituted or sutetatutejd- by. halogen, 
25 R 6 is hydrogen, alkyl or halogen, j ' p . 
R 7 is hydrogen, methyl or halogen. j 
and at least one of r5 R e or R 7 is ^drent from hydrogen. 

Preferably, the synthesis interniediates of formula TO are selected from the 

• I 

group consisting of: i • , ( 

30 5 F -methyi5piio[1.3-<ii^^ 

i , 

■ 

. ; i:. 
l-! 
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^-((trffluoromethyl)^ 
5Ml-methyiethyl)spiro[l,3^tMol^^ 

-one. 

5Vfluorospiro[1.3-ch1toolAn^ 
S^-dimettiylspi^ 
5*-propylspiro[l,3Hd3t^ 
5Mtrifluoromethyl)spiro^^ 
5\6 ? HKmethyispiro[13-dltfaiolan 

In another embodiment, the p: 
intermediates of formula VI 




Invention concerns also the synthesis 



(VI) 



Wherein 

X is N or CR* 
Y Is N or CR 5 . 
ZlsNorCR^, 
WisNorCR 7 
R 1 is hydrogen, 
R 2 is hydrogen or albyl, 
R 3 and R 3a - both are independently sell 
and alkosy . 

or NR 3 R 3a is an heterocycle, 
R* is hydrogen, 

R 5 is hydrogen, nitro, halogen, alkyl 
alkoxy ^substituted or substituted by 
R 6 Is hydrogen, alkyl or halogen, 
R 7 is hydrogen, alkyl or halogen. 

and at least one of R*, r6 or R 7 is different froh* hydrogen wlien R* is. hydrogen and X 
isCR* * ^ 




In a preferred aspect, the present 
intermediates of formula VI f 



id from hydrogen, alkyl, asyl. heterocycle 



ibstttuted or substituted by halogen, or. 
JgW, amino, axyl or heterocycle 



Invention concerns the synthesis 



4- «91 /no /nnnn 10- .jr% 
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25 



t 




'w 



R 3 



(VI) 



uns obstrtuted or substituted by halogen, or 



wherein 
XisCR 4 . 
y is cr 5 , 

ZlsCR 6 , 
WisCR 7 , 

R 1 Is hydrogen, 

r2 is hydrogen or alkyt 

r3 and F? 3 - both are hydrogen, 

R 4 is hydrogen, 

r5 is hydrogen, nitre, halogen, Cl-S-alky 
Cl-3-alkoxy unsubstituted or substituted by tealogen, 
R6 is hydrogen, alfcyl or halogen, 
p7 is hydrogen, methyl or halogen, 

and at least one of R 5 , R 6 or R 7 is different frcjL hydrogen when R 2 is hydrogen. 

Preferably, the synthesis intermediates' j 
group consisting of = 
2-(5-chloro- lH-indol- VyDpropanamide, 
2-(7-chloro-lH-iridol-l-yl)acetamide. 
2-(6-chloro-lH-todol-l-yl)acetamide, 
2-(S-chloro-lH-indol-l-yl)butanaiiiide > 
2-(5>metbyi"lH-iridol-l-yUprqpariaTTiid'e. 
2-[5-bromo- 1 H^indol- l-yBpropariarnide- 
2-(7-fluoro-lH-lndoi-l-yl)acetanjide: „ 

The present invention also concen istl.fe synthesis intermediate 2-(7-fluoro-2- 
oxo-2.3-dihydro-lH-todol-l-yl)ace1aanidei 

It now been found that compoun 

i I 

acceptable salts are useful in a variety of 
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30 For example, the compounds accctrding to the invention are useful For the 

s treatment of epilepsy, eptteptogenesis, sej zurc (disorders and convulsions. 



These compounds may also be txs 



of formula VI are selected from the 




of formula I and their pharmaceutical^ 
.ceutical disorders* 



ed for the treatment of Parkinson's disease. 
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These compounds may also be i isejd forjthe treatment of dyskinesia Induced by 
dopamine replacement therapy, tardive dyskinesia induced by administration of 
neuroleptic drugs or Huntington Chorea. 

In addition, the compounds accord tag 1 
treating other neurological disorders take ding [bipolar disorders, mania, depression, 
anxiety, attention deficit hyperactivity disorder! ItftDHD) , migraine, trigeminal and other 
neuralgia, chronic pain, neuropathic pain , cerebral ischemia, cardiac arrhythmia. 



the invention may also be used for 



myotonia* cocaine abuse, stroke, myoclonus, 
complex tics. Tourette syndrome, restless leg 



10 disorders, neonatal cerebral haemorrhage 




ams atrophic lateral sclerosis, spasticity 



\ essential tremor, simple or 
e and other movement 



and degenerative diseases, bronchial asthlma. asthmatic status and allergic bronchitis, 
asthmatic syndrome, bronchial hyperreactivity pjid bronchospastic syndromes as well 
as allergic and vasomotor rhinitis and rhinoconjunctivitis. 

so clon< 



Thus, the present invention als 



IS a phartnaceuticaBy acceptable salt thereo 



In a further aspect, the present! invention concerns also the use of a compound 



ceras a compound having the formula I or 
efined above for use as a medicament. 



oTasdl 



of formula I or a pharmaceutical^ 



trte bait thereof for the manufacture of a 

r ! H'l 

medicament for the treatment of neurological and other disorders such as mentioned 
above. j 



the use of a compound of formula 
the manufacture of a medicament 
disease, dyskinesia, migraine, bipolar 



In particular, the present Invention 
I or a pharmaceutical^ acceptable salt! thereo 
for the treatment of epilepsy, Parkinson's 

disorders, chronic pain, neuropathic pair ., or olronchial, asthmatic or allergic 
conditions. . 

Hie methods of the invention com prise j administration to a mammal (preferably 
human} suffering from above mentioned eondt' ions or disorders, of a compound 
according to the invention in- an amou it jmffii s ent to alleviate or prevent the disorder 
or condition. 

The compound is conveniently (administered in any suitable unit dosage form, 
including but not limited to one containing 5 4> 1000 mg, preferably 25 to 500 nig of 
active ingredient per unit dosage form 

The term "treatment* as used herein i 

i 

prophylactic treatment, ■ 

By "curative" is meant efficacy jln ireatSng a current symtomatic episode of a 
disorder or condition. 

By "prophylactic" is meant prevention 
disorder or condition. 



ludes curative treatment and 



of the occurrence or recurrence of a 
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. Hie term "epilepsy" as used heq^refeta to a disorder of brain junction 
characterised by the periodic and imprej ^ cLablL occurrence of secures. Seizures can 
toe -nonepileptic" when evoked in a normal bratk by treatments such ad electroshock 

** lL* i liL 

or chemical convulsants or "epileptic^ when evoked without evident provocation. 

F to a transient alteration of behaviour 
ic firing of populations of brain 



Hie term "seizure" as used hereivrefi 
due to the disordered, synchronous*, arid rb 
neurones. 



The term "Parkinsonian symptoms' 



pathology underlying Parkinson'^ a disease 
dopaminergic projection from the substantia 

15 widespread use of dopamine-replaclngi aigeni 
DQPA) and dopamine agonists) as syjbrjjptc 
and such treatments have been successful 
suffering from Parkinson's disease. Hp., 
have limitations, especially following long-t 

20 weaiing-off of the anti-paridnsoitian e ncjacy 




to a syndrome characterised by 
slowness of movement [bradykinesiO^ riglffiiy and / or tremor. Parkinsonian 
symptoms are seen in a variety c ^conditions, most commonly in idiopathic 
parkinsonism (Le, Parkinson's DiseaseJ'but also following treatment of schizophrenia, 
exposure to toxins/drugs and head injury. Mis widely appreciated that the primary 

degeneration, in the brain, of the 
. to the striatum. This has led to the 



as" 



[e.g. 1^,4-dlhydroxyphenylalaiixn^ {L- 
^tic treatments for Parkinson's disease 
icreasing the quality of life of patients 
dopamine— replacement treatments do 
treatment Problems can Include a 
' the treatment and the appearance of a 
involuntary movements, such as 



range of side-effects which manifest 
dyskinesias. 

The term "dyskinesia" is defined: as tire development in a subject of abnormal 
involuntary movements. This appeals! J in Jattants with Huntington's disease, in 

ihic dopamine replacement therapy, and 




•I 

to 



chronic treatment with neuroleptics, 
by the development In a subject of 
way |in which dyskinesias may arise is as a 
py jfor parkinsonism or other basal ganglia- 



Parkinson's disease patients exposed! 
in Schizophrenia patients exposed 
Dyskinesias, as a whole, are charddterisi 
abnormal involuntary movements. 'One ji 
side effect of dopamine replacement tjlUai 
related movement disorders. 

The term "migraine" as used hel en means a disorder characterised by 
recurrent attacks of headache that vas^^idew in intensity, frequency, and duration. 
The attacks am commonly unilateral aM are [usually associated with anorexia, 
nausea, vomiting, phonophobia, and/or: ahotl phobia. In some cases they are preceded 
by. or associated with, neurological axJii j nod J 



last from 4 hours to about 72 hours, l^ie Int 



classifies migraine with aura (classical; 



migraine) and migraine without aura (common 



disturbances. Migraine headache may 
onal Headache Society (1HS, 1988) 



*±/ wo us aw: SI KAA 32 Z 5589409 



15 



20 



25 



30 



35 



-» OEB MUNCHEN 



® 024 



5 ! 



i I . : • • * ■ 

migraine) as the major types of migrain e. Migraine with aura consists of a headache 

{ I i j 

phase preceded by characteristic visual! sjmsory. speech, or motor symptoms. In the 
absence of such symptoms, the headache! is called migraine without aura/ 

The term "bipolar disorders" as used herein refers to those disorders classified 
5 as Mood Disorders according to the Diagnostic and Statistical Manual of Mental 

Disorders, 4th edition (Diagnostic and Statistical Manual of Mental Disorders (DSM-IV 

! J J 

TM). American Psychiatry Association, Washington, DC. 1994). Bipolar disorders are 
generally characterised by spontaneously! jiggered repeated (I.e. at least two) episodes 
in which the patient's hyperexcitabilityj activity and mood are significantly disturbed, 
J 0 this disturbance consisting on some occas ions of an elevation of mood and increased 



-energy and activity (mania or hyp 




and, in other occasions a lowering of mood 



and decreased energy and activity (depression)] Bipolar disorders are separated into 
four main categories in the DSM-IV" (bipolar 1 disorder, bipolar n disorder, 
cyclothymia, and bipolar disorderp not otl lerwise specified). 

The term "manic episode",: as. used herein refers to a distinct period during 
which there is an abnormally and persistently [elevated, expansive, or irritable mood 
with signs of pressured speech and p^chbmotor agitation. 

The term "hypomania'\ as' usedi herein refers to a less extreme manic episode, 
with lower grade of severity. 

The term "major depressive episode", as used herein refers to a period of at 
least 2 weeks during which there jis either depressed mood or the loss of interest or 
pleasure in nearly all activities wfrh signs] of unpaired concentration and psychomotor 
retardation. 

i 

The term "mixed episode",; as used herein refers to a period of time (lasting at 
least 1 week) in which the criteria are nut both for a manic episode and for a major 
depressive episode nearly every day. J . 

The term "chronic pain" as ixse^ 1 i erein refers to the condition gradually being 
recognised as a disease process distinct : ! pom acute pain. Conventionally defined as 
pain that persists beyond the normal tin ie of healing, pain can also be considered 
chronic at the point when the indMiiuali] raMses that the pain is going to be a 
persistent part of their lives for the foreseeable future. It is likely that a majority of 
chronic pain syndromes involves a neuropathic component which is usually harder to 
treat than acute somatic pain. ! 

The term "neuropathic palta", as x i sed herein refers to pain initiated by a 

pathological change in a nerve which signals the presence of a noxious stimulus when 

no such recognisable stimulus eatfsts, ]gti tag rise to a false sensation of pain. In other 

* I ' i ' * 

words, it appears that the pain system has been burned on and cannot turn itself off. 
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. The term "tics" refers to common and often disabling neurological disorders. 
They are frequently associated Witt behaviour difficulties, including obsessive- 
compulsive disorder, attention deficit hyperactayity disorder and impulse control- Tics 
are involuntary, sudden, rapid, repitrtive. norrrtiythmic stereotype movements or 

5 vocalizations. Tics are manifested irl a variety of forms, with different durations and 
degrees of complexity. Simple motoij ties are brief rapid movements that often involve 
only one muscle group. Complex motor tics are abrupt movements that involve either 
a cluster of simple movements or a jmdre coordinated sequence of movements, Simple 
vocal tics include sounds such as grunting, barking, yelping, and thoat clearing. 

10 Complex vocal tics include syllables, phrases,, repeating other people's words and 
repeating one's own words. j 

The activity of the compounds of formula I, or their phaxmaceutically 
acceptable salts, as anticonvulsants can be determined in the audiogenic seizures 
model. The objective of this test is to .evaluate the anticonvulsant potential of a 

15 compound by means of audiogenic seizures induced in sound-susceptible mice, a 

* • ■ i. * } 

genetic animal model with reflex seizures. In this model of primary generalised 

1 1 i ^ 

epilepsy, seizures are evoked without electrical: or chemical stimulation and the 
seizure types are. at least in part, similar in their clinical phenomenology to seizures 
occurring in man (Loscfter W. & Sdimidt D.» Epilepsy Res. (199S), 2, p. 145-181; 
20 Buchhalter J.R., Epilepsia (1993), 34, S3 1-541). Results obtained with compounds of 
formula I are indicative. of a strong pharmacological effect. 

Another assay Indicative of potential anticravulsant activity is binding to 
levetiracetam binding site (LBS) as thereinafter ' described. 

Activity in any of the abovementioned indications can of course be determined 

25 by carrying out suitable] clinical trials tin a manner known to a person skilled in the 

i i ** 

relevant art for the particular indication and/or in the design of clinical trials in 



■II. 

For treating diseases, compounds of formula 1 or their pharmaceutically 

i h 

acceptable salts may be! employed at an effective daily dosage and administered in the 

S • ; ! j 

30 form of a pharmaceutical composition. • 

. Therefore, another embodiment of the present invention concerns a 
pharmaceutical composition comprising an effective amount of a compound of formula 

I • f ' « . \ 

I or a pharmaceutically Acceptable! salt thereof in combination with a pharmaceuticaDy 
acceptable diluent or cajrrier. ' ' 1 
35 To prepare a pharmaceutical composition according to the invention, one or 

more of the compounds! of formula I or a pharmaceutiCaUy acceptable salt thereof is 



'! i 



intimately admixed with a pharmaceutical diluent or carrier according to conventional 
pharmaceutical compounding techniques known to the skilled practitioner. 

Suitable diluents and carriers] may take a! wide variety of forms depending on the 
desired route of administration, e.gJ, oral,! rectal, 1 or parenteral. 

Pharmaceutical compositions cjanrprisinfe compounds according to the 
invention can, for example, be administered orally or parenteraUy, i.e., intravenously, 
intramuscularly or subditaneously: intrathecally. 

Pharmaceutical compositions suitable for oral administration can be solids or . 

liquids and can, for example, be in jthe form of (tablets, pills, dragees, gelatin capsules, 

solutions, syrups, and the like, 1 \] 

To this end the active ingredient may be mixed with an inert diluent or a non- 
• r u 

toxic pbarmaceutically acceptable|carner. such;as starch or lactose. Optionally, these 

pharmaceutical compositions can -sUsoj contain! -a binder such as . rnicrocry stalline 



.1 



cellulose, gum tragacanth or gelatine, a disdntegrant such as alginic acid, a lubricant 

; ;S • I. 

such as magnesium stearate, a glidant such as colloidal silicon dioxide, a sweetener 

such as sucrose or saccharin, or colouring agents or a flavouring agent such as 

peppermint or methyl salicylate, y 

The invention also contemplates compositions which can release the active 
! * > I'.i 
substance in a controlled manner. Fhaxmaceujtical compositions which can be used 

for parenteral administration are in conventional form such as aqueous or oily 
solutions or suspensions genei^lly'contained lb. ampoules, disposable syringes, glass 
or plastics vials or infusion containers. j j> 

In addition to the active ingredient, thdse solutions or suspensions can 
optionally also contain a sterile diluent siich ate water for injection, a physiological 



saline solution, oils, polyethylene glycols^ glycerine, propylene glycol or other synthetic 
solvents, antibacterial agents such as] benzyl afcohol, antioxidants such as ascorbic 
add or sodium bisulphite, chelating agents sufch as ethylene diamine-tetra-acetic acid. 



buffers such las acetates, citrates or phosphates and agents for adjusting the 



osmolality, such as sodium chloride or dextrose. 

I V i ! L 

These pharmaceutical forms are prepared using methods which are routinely 

used by pharmacists. . ' I . I 

The amount of a cttve ingredient iia the pharmaceutical compositions can fell 

within a wide range of c oncentrationsj and defends on a variety of factors such as the 

patient's sex, age, weigi t and mescal bonditic^ as well as on the method of 

administration. Thus th e quantity of compound of formula I in compositions for oral 

administration is at leaift 0.5 % by weight and can be up to 80 % by weight with 

respect to the total weight of the composition. 
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m accordance with the invention!* has 4fco been found mat the compels of 
fbrnmlal or the phan^Jeutlcally acceptable slip thereof can be attnintetered alone 
or in combination with uiher pharmaceu^jketive n^redlents. Non-limiting 
examples of such additioU comp^]«W£n be cited for use in combination 
with the compounds according to the in^tiotf are antiviral* anttspastics (e.g. 
baclofen]. antiemetics, aitimanic iff* 0 * 8 ***** analgesics leg. aspirin. 
Jbuprofen. paracetamol) Wotic analk^, *cal anesthetics, opioid analgesics, 
lithium salts, antidepressants (e.g. n^ar^m- {fluoxetine, trazodone), tricyclic 
antidepressants (e.g. inupramtae. desipjainme fi anticonvulsants <e.g. valproic add. 
carbamazepine. phenytoin). antipsychotic^ (^risperidone. haloperidoB, neuroleptics, 
benzodiazepines (e.g. dJzepam, dona^pjjin), toenouWJnes (e.g. chlorpromazine). 
calcium channel blockerk amphetamlbfe.j jedonijgne, hdocalne, merfletine^apsaicln, 
caffeine, quetiapine, 
ergot derivatives. 



serotonin antagonists, packers, antiairnythxnics, trlptans. 



15 



combinations erf at least 
salt thereof and at least 



Of particular interest in aroordaapce wife 'the present invention are 



20 



one conroounajj^'fornW I or a pharmaceuticalftr acceptable 

one ccmpounkijlnKa^neural inhibition mediated by GABA*. 

receptors. The compounds of formula l^jUtiX. i>tenuaung effect on the compounds 
inducing neural inhibition mediated GiW Receptors enabling, in many cases, 
effective treatment of conditions and dfcbrkers under reduced risk of adverse effects. 
Examples of coi upounds inducing neural inhibition mediated by GABA A 
.... _J ^barbiturates, steroids, and 



25 



receptors include the following: toenzoe 

anticonvulsants such as valproate 

salts thereof. , ., ; 

Benzodiazepines include the ^benzodiazepines, such as diazepam and 



LeJ'tiagabine or pharmaceutical acceptable 



esj suc&j as clobazam. Preferred compound is 

.!h 

•Hi fi 




pentobarbital- Preferred compound is 



30 



clonazepam, and the 1,5 -be 
clonazepam. 

Barbiturates include phenoba 

• »'»{ 

phenobarbital. . ,| |. \& 

Steroids include adrmocorlicotripic Ipwrnones such as tetracosactide acetate, 

etc. ;• ;,! ! fc 1 

AnticonvulsantB include hyd^ins ^enytoln, ethotoin. etc), osizolldines 

(Hlmethadione,etc), sukcininiidek [e^^dn^e. etc), phenacemides (phenacemide, 
acetylphenetuiide, eta), sul^apddes (^Ithi^ acetoazolamide, etc.). aininobutyric 

3 ^befa-hyd^o^butyrtd^id. etc J. sodium valproate and 



35 adds (e.g- gaxnma-amto 



derivatives, carbamazefine and so on. . 



<i.i 

I 
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semi -sodium 



ompcunds of 



least 



can 



Preferred 
sodium valproate, 
vigabatrine, tiagablne. 

For the preferred 
milligrams (nig) of ci 

In compositions 
formula I present is at 
respect to the total 
compositions, the dosage: 
formula I. 

The daily dose 
formula I and is generally 
understood that the 
the individual 

The LBS binding 
derivatives thereof may 
of tested compounds 

Labelled 
useful as radiotracers 
photon emission 

The following 

Unless specified 



compo xnds include valproic f cid, valpromide, valproate pivoxiL 



v 1 

?ral compositions, the 



weigi t of the domposltipn, 



specific 



requirements, at the phy 



compounds provided tag this invention and labelled 



(e.i 




derivatives 



for 



compu :erized 
exampli 



to 



• BRUKER DRS 



is performed according 
NMR spectra are 
Spectrometer fitted with 
probehead or 
mm inverse geometry 
DMSO-dg (or CDCI3) so 
concentration of 20 
DMSO-d 6 {or CDCI3) 
Internal standard. 

HPLC analyses 
-an Agilent 1100 
DP 5 pm, 250 X4.6 mn 
water. H 3 P0 4 (S/95/O. 
(95/5/0.001 , v/v/v)) in 
2.5 ml /rain. The 



UCB IPD 



i if 

ids include v 



i valproate, 

1 " ! 



£9 



iormilla 



unit is in 



-diy^jroex, clonazepam, phenobarbital, 

i '■ . 

daily dosage Is in the range 5 to 1000 



>; ilk 



, fall within 
In the xknf 



1 



doses cari|ljje adaj 
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parenteral administration, the quantity of compound of 

?; {ill j AS 
Q.5 % 4 Dy "vlrdght aridi can be up to 33 % by weight with 




fcr the preferred parenteral 

to 1000 mg of compounds of 

„ _ _je of dosage units of compound of 

iih iH- 
^lto lOOP-xng. However , it should be 

If* 

bed to particular cases depending on 



discretion. 



Chemical Shifts 



• 

i 



id reagents in determining the ability 
iticaj) to bind to the LBS receptor. 
Ided by this invention may also be 



of LBSj Hgank ^pro^dc 
positrori emipjsi c^i tocography [PET) imaging or for single 

provpe efl i 
rtherwisejin A ~ 



es are PT°||jc ejd fdx| illustrative purposes. 

the sscamaoLs, characteri za tion of the compounds 
the foUbwing to Jthodki 
recordedon a.BRpKEEl'AC 250 Fourier Transform NMR 
an Aspect 30pb c^omimter and a 5mm 1 H/ 13 C dual 

400 \ VC I^E ipttejl givith a SG Indigo^ computer and a 5 
*I E/^C/ 1 * NitAp li iiprot l^ead- The compound is studied in 



I 



>n f in 

Lution at i £r<Sbe temperature or 313 K or 300 K and at a 
mg/ mL The iSistruiisnt id locked on the deuterium signal of 




iftn ppm downfleld from IMS taken as 



s re performed [usi rig onej of the following systems: 



series PpFLC; rtem i&unted "With an ENEKE3IL OPS 3 C18, 
column|!rhe) gradient 



i K>1 F v/v/jv)) to 
6 min with a I 



chnmiatograp! 



'I 



5! : 

1i 



i '■ !i 
-i • ■• 




ibjj-ls cancel offcat S5°C. 



,1 



1 I 



from 1Q0 % solvent A (acetonltrile. 
t B (acetonltrile, water. H3PO4 
% B of 4 min. The Slow rate is set at 
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15 
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5 urn, 250X4. 



(15/35/0.001M, v/v/M)l ^ . 

v/v/M)) in 10 Tntn with a hold at 100 ^i |p 
Hie chromatography is c arried ai* at 
Mass specbometf ic 
HPLC conditions 
Analyses are perf :>rmed 



is {set a 



Hie gradient ran from 100j% sol 
v/v/v)) to 100 % solvent B (acetomtnle, 
hold at 100 % B of 4 miiu The flotk ralje? 
used just before API sou rce 
MS condittorus 
Samples are diss rived in ^betonibrfle/ 

about 250 pgr/ml. API s r ( -. 

USiA) LCQ ion trap mass spectrometer! $>pi sij 
capillary heater at 160 D C. !ESI soiree < 



210 



20 
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- a HP 1090 series HPLC 4steni a liiunt f| with a HPLC Waters Synieuy CIS, 

Ifrom iiu|> % solvent A (MeOH. water, H3PO4 



2S0 X 4.6 mm column. The gradient xari . 

to 100 % solvat e (MeuH, water, H3PO4 (8S/15/0.001 M, 



4 



. The flow rate is set at 1 ml/min. 
'MS mode are performed asfoUpws: 

:e HPLC system mounted with 



ojumn. 



Majss spedrometLic mea^urenienil in Si/El xnode are performed as follows: 



I: 



OWE 

i . 
ran 1 

t A fecetanitrile. water. TFA (10/90/0.1. 
VfjnEA (90/10/0.1. v/v/v)) in 7 mtawtth a 
.5 ml/min ana a split of 1/25 is 



r 



r, 70/30 f v/vatthe concentration of 
aed using a FTNNIGAN [San Jose. CA, 
! operated at 4S0 °C and the 
It 3-5 kv and the capillary heater at 



samples are vaporized b f heattagljtbe pi c 
(Electron Impact} spectr i are recorded «^ 
700 tandem quadxupole mass spectri 

Mass spectrometiic mi — 
spectrometer (FTnnigan MAT, Saijj JpsbJj 
a gas chromatograph m Jdel 340<j> (Vf; 
spWsplitless Injector a id a DB 
from J&W Scientific CFo! som, CAE 
gas. The injector (CTC<fl200Sau^ . 
250 °C, respectively, Sa cnple (1 uD te fe|ted 
temperature is program med as fbjlows^ joO 
°C/min) and holding fbi 10 mih Jjllie Ssd 70G 



:lle fi^P. 50 *C to 250 °C in 5 min. EE 

i 




ionization (CI 

« J 



35 



impact or chemical 
1.00 sec). The source temperature is 31 
Specific rotation is recorded o; ij 
rotation is recorded at 515 °C on € % € o^ 
solvent is CH^Cl^ or DlflSO, duetto soli 



GAN (San Jose, CA USA) TSQ 
source temperature is set at 150 °C, 
onfisQ 700 tandem quadrupole mass 
_ usf) in GC/MS mode are performed with 
I Watciut CreeK, CA, USA) fitted with a 
ila-s^Ja column (15 m x 0.25 mm LD„ 1 um) 
feUuiJllpiJxity' 99.999 Misused as carrier 
he transfer line operate at 290 and 
iplitless mode and the oven 
5 min,, increasing to 280 °C (£3 
lectrometer operates in electron 

time 



irSlJW vi if e (mass range 33 - 800, scan 
lei it 15 » 3 C. • 

11a PerlJ«lElmer 341 polarimeter. The a: 



Elmer 341 polarimeter. The angle of 
i MeOH. For some molecules, the 



Perki 
ions 



illity problems. 
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Melting points arc determi led jon ! 
fusionometre, and are net correcsteci;^]by'tlie! 
DSC 7. 



UCB 



PreparatLvE chron airgraph !c sepOTattoi 



particle size 15-40 pm, reference 
col umns (80 mm i.d,), flc w rates b 
solvent mixtures as described in 

Preparative ChJral Chromaitalg 
Chiralpak AD 20 pen, 100*500 napci 



various mixtures of lower alcohols 
350 ml/mln. Solvent mixtures as 



. , J 

Hxe Following abbreviations j are] used 



AcOEt 
CH3CN 
DMF 
NBS 
NCS 
OTS 

THF 

In the tables, the stereo chi 
headed ^configuration' 
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overfeed In; 




&Q2 

•1 

TO 



The second, column ink 
stereogenic center (achii al), is a ]>u^ e ( a jantioL 
mixture of two stereoisomers, po|sibl]r|iiJuixr 
column contains the stereochemical '* 
the IUPAC numbering used in thje «5[ 
the existence of both co ^figurations 4 
indicates the known absolute 1 
indicates the existence if only < 
The letter (A, B) in front) is a wayfbf 
same structure. 



511 



Infor 




535 or 545 TottoH-type 
it temperature on a FerkSn 



performed on silicagel 60 Merck, 
Novas ep axial compression 
150 ml/min. Amount of silicagel and 

ns are performed on a DA1CEL 
an ln-house build instrument with 
ear. branched or cyclic alkanes at ± 
duaJ procedures. 

e examples: 
acetate 
onitrile 

DimethylfcOTiiamide 

nsuccininude 
orosuccintmide 
idosuj^xnimide • 
luoroacetic add 
lydrofuran 

tion is contained in the two columns 
cates whether a compound has no 

(pure), a racemate (rac) or is a 
(al proportions (MEXT0, Hie first 
for the recognised center, following 
column! A number alone indicates 
A number followed by "R" or 'S* 
center. A number followed by *§' 
absolute configuration at that center, 
ig the various enanttomers of the 
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Example Is Synthesis of 2^(S-iPdo-a-oaca|a 



20 



@031 




22 



-Ufl-indoH-yU)acetaxnide 2. 



2-(2-c«a-2,3-dihyto 



method described by V&lenta et alL (Vr_ 
Krejci. I.; Protiva. M-; Collect, Czechs ^^eni, 

Oadndole 1 (1 g, 5.25 xmntp wte^SOl 
the MS (1-3 g, S.7S mmol), the U WW jit 1 
was allowed at room temperature for pjyii 
mixture was tritured in a 10 % a<|uroj^s6* 
was filtered, washed with water and 



aqueous EtOH, and re-cristallizai i on |om,aci 
lH-indoi-l-yl)acetamide|z was ol.ttlojed !■?& a 
Yield: 166 mg (10 %) 
MS IGC-MS. M + 



Example 2t Synthesis of 2-1! 



Oxindole 1 (1.77 
temperature, and NCS (|L24 g. 9.3 
hours, the mixture was 



25 



chlo3t)'2--OTO~2,3-dihydiorlH-inf 
•Held: 479 mg (23 
MS ILC-MS, MHfJ: 225/22?. 
MP; 226 °C. 



Example 3: Synthesis 
30 yBacetamlde 4. 




lde 1 is synthesized according to the 
ioiubeck, JL; Svatek, E.; Valchar, M.; 
aun. [1990). 55. 2756-2764). 
[ in CH 3 CN ©0 ml). After addition of 
[ nunol) was added and the reaction 
| evaporation of the solvent, the 
l of Na2S203- The beige solid formed 

- caistallization from 90 % 
itrile, 2-(5-ioda-2-oxo-2.3-dihydro- 
Lite solid. 



|3~rilhydrO'lH'iadul~l-y])acetamide 3. 



several times with wate* and the i j v^jsjfc 0 ! 



red in 90 % H2SO4 (5 ml) at room 
added with stirring. After 2 
ie precipitate was collected, washed 
caistallization from EtOH, 2-(5- 
Le 3 was obtained as a white solid. 



2 , 3-dS&ydro- Xja-asLdol-X- 



UCJtflPD 

' II; 



ft 

• ii, i 

I 

TtP*. 

described in example 1 b y using 2 I eqpr^ents 
by silica gel chromatogrs phy [C m " u x 



2-[5,7-dibronio-2-oxo-2,3 



Yield: 129 mg (10 
MS (tC-MS, MH+fl: 259/2&1 



Example 4; Synthesis of 2-(5-nijtxo-2^z^2,^ 5. 
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ol-l-yDacetamide 4 was obtained as 
NBS, The exude material was purified 
Lt: iErOH/Hexane 15/55). 



Tb a. stirred solution of 2-(2-ako^2 ;3-dil 

mg, 2.1 xnmoD in TFa (20 ml] was aiidetf 

i '•: a 

minutes. Following addition, the ice bath 

. ' .*! if. 

room temperature for 5 minutes, then pot 

• ,[ J 

was collected, washed w ith water until ] 
Cristallization in a mixture aceta litrile 
dihydro- iH-indol- l-y]}a< :etamide 

Yield: 15Qmg(30%), 

MS (DIP, M+J: 235. 



lH-indol-l-yl)acetamIde 1 (400 
•nitric acid (170 pL 2.7 mmol) over 10 
and the mixture was stirred at 
into ice water. The precipitate 
dried to give a crude solid. 
Tied the 2-(5-mtro-Z-oxo-2,3- 
soiid. 
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Example 5: SjntHcais ot2^met^jl^ 
24. 



10 



15 



20 



5.1 Synthesis of 5-methytepirol 

lH-indol^.S-dira^ 
AcOH- The heterogenous mixture wai i 
1,2-ethanedithiol (3-15 ml, 37 mmo|| 
mmol) was added dropwise. Tine reach 
reaction mixture became homogienojU j 
reaction was quenched toy addition pfwai 
amount of water and air dried i^intaxg^ 
S'llH^one B as a brown solid. 

Yield: 8.65 g ( 98 °/o). 

MS (PIP. M+): 237. 

Compounds listed in table lij 

■ 

Table 1 




[-Indol-l-yDaeetamide 




indoD-SUl'HJ-one 6^ 

suspended in 100 ml of 
fter complete solubilisation, 
neat BF3-OE»2 I 9 - 5 ^ 75 
5 minutes, in which time the 
it room temperature, the 
washed several times with large 
,3-cUthiolane-2.3"~indol]- 



accordlng to the same method. 



a* 




e 


5'-mea^lspixutl.3-^^^ 


7 


5M(trifluo«>metliy^ 


3 




9 




io 




11 


5*,r-dimethylsplr;oBUi.S 


tJ<fi|liiol|pe-2.a'-lndoll-2 , (l , H}-one 


12 


5-propxlsplroI1.3-*thf^e-l^'-indon-2'trH)-^ 


13 


SMtrlfluort^etbyD^ 






gj^2 T 3MndcO]-2'U'H)~one 




■J 
' « s * 

' : il 


i Mi 1 
ili'i 


Bli 
9 1 

1 

1 ' ' 
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5-2 Synthesis of 2~[5'-roethyl~2Vqxoi 
yUacetamide 13. j H 

Compound 6 (8 g. 33-7 mmrii 
nitrogen atmosphere. The solution! was 
5 SO % dispersion) was carrefully added ] 
ceased, bromoacetamide,(5.6 g, 37^ 
mixture was poured Into; cold water 
hexane- Tfae crude material was 



died) 



methyl^-oxospiroU.S^thiolane-fe^-i 

Yield: 4.86 g (49 %). ■ » 

MS (LC-MS, MH+): 295. : 

i 

Compounds listed in table; 2! j 
T*ble2: 



ih!dbl]-l 



15 



16 



2-[2'-oxo-5'-[(faifl\aoromethy^oxy]j 
yUacetamide 



17 



13 



19 



20 



21 



23 



6 so 



2-[5^U-metitiylethyl)-2- 



2-(5'-etb^2--oxospIin[^ 
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idithiolane-2 l 3VindoU-l , (2THJ- 

in dry DMF (80 ml) under a 
O °C and NaH (1.62 g. 37.13 mmol, 

When the nitrogen evolution 
added. After 30 minutes, the 
filtered off, washed with water and 
in acetonitrile affording 2-[5'- 
;*H)-yl]acetamide 15 as a white solid. 



tesised according to the same method. 



(JNAMB 



2-(g-me£byl-2'^;gD3plro[1.3^ 



ittaolane-23'-indoIJ-r(2Tfl.- 



olane-2,3-indolJ-l-(2'H)-yllacetamide 



2^5\r-dimethyi-2'-oxospi^U 



2~(2'~oxo-5*-propylspiro[l,3^ 



^g'-oxo-SMtrifluoiroie^^ 



2-(5\6^dimetftyl T 2 y -OOTspi^ 



• j I 

5.3 Synthesis of 2-[5-methyl-2-oxD~2; c 
The Raney Nickel was prepared] jL 
of water of the commercial solutii 




20 solution of compound 15 (4-06 g, Ujp.8 
was further vigourously stirred at': 

! Mm 

detected by thin layer chromatogjj^phy the i 
over a Cellte pad. After removal of the s J] 
silica gel (CH 2 Cl 2 /McOH 95/5 thej i 9C \ lb), 
25 the 2-(5-methyl-2-ox»-2,3-dlhydroi 1H- M Lol-lj 
Yield: 697 mg (21 %). f 



an i 



lH-indol-l-yl)acetamide 24. 
eous slurry after removing four fifth 
ey nickel (10 ml) was added to a 
40 ml of distilled THF and the mixture 
.ture. When no starting material was 
was diluted with THF and filtered 

e crude materia] was purified through 
the solvent was evaporated to yield 
Dacetamlde 24 as a white solid. 
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MS ILC-MS, MH+j: 205 



Example 6: Synthesis of 
32, 33 and 34. 



UEf-indol-l-yUpropanainide 



20 




1035 



6. 1 Synthesis of 2- ISfchloxo- llj^doT-l 

A dispersion of 6p 9* NaH B^ 'llP.l'T'i 

solution of S-cMoroindole (£0 g, °]i 3 |j^ 

continued for 20 minutes at room'SfiEL^ 

an ice bath. After portionwise addrao'n 

mo)), the reaction mixture was 

cold water and extracted 3 times 

over Na2S0 4 p filtered ai .d corn 

silica gel chromatograpl y lAcO© 

yl)propanamide 25 as a white solij 
Yield: 13.45 g (4< J ! 
MS (LC-MS. Mff*1: 223/22S.|j 
Compounds lists d in table J 



amide 25. 
ol) was added to an ice-cooled 
ml of diy DMF. The stirring was 
and the mixture was cooled again with 
•hrt>mopropanamide (24.1 g, 0-15 

room temperature,, then poured into 
e combined organic phases were dried 

The crude material was purified by 
I) to give pure 2-(5-chloro- 1 H-indol- 1- 



according to the same method. 
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Table 3: 



25 



27 



28 



29 



30 



S3 



Configuration 



2 



6.2 Synthesis of 2-(5 chloro-2-oxo-2 
Fyiidinium brom de perbrofrtfjie 
a period of 30 minutes to a stlrred|Lolutioii of 3 

r ■ i fl l 

25 (13 g, 58.4 mmolj in tert-butaxxol (10© ml) 

' ii ! p 

mixture was stirred for 30 minutes, tbei l 
After removal of the orgs nic layer,* jib? jaeu 
Combined organic phases were drijsdjov jriNa 
S-cbJoro-2-03flo-2,3-dlbyi Lru- 1 H-incfol- 1 -yi) j 
and was directly used in 



Zinc dust (33,71 g. 0.58 mol) 



UCB IPD 



rac 



achlral ' 



2-(5-ehj}oro| j H-indol- 1 -yl)pr o panamide 



2^(7-* 



achiral 



rac 



rac 



achlral , 



27 



rac j2-(5-6hlorog 

i j a 



2-[5-: nethy] 

a "i * 



2-(5-brbm< 




the nextlstjep. 1 win 



101) jwas adde 
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IUPACNAME 



H-indoH-yl)acetainide 



:H-indol-l-yl)acetamide 



H-indol- 1 -yljbutanamide 



jlH-indol- 1 -yflpropanamide 



H-indol- l-yi)acetamide 



(theorical: 58.4 mmoD ir AcOH [Vio inl) at d °$J After 1 hour, the reaction mixture 
was filtered through a Celite pad-'Tbe filtrate 

L '£ » 1 1 H* 1 

The pH was adjusted to 7 and thdjtopers 



extracted again with AcQEt Organic fa 

I' ' I' 

The beige solid was cristallized injjAcOE : 
lH-lndoM«yOpropanamLde 32 as&. \ku :e|sblil 

Yield: 2.5 g (18 9 >). || ,! 

MS [LC-MS. MH"J: 239/2^1 



Compound 32 (2.5 g, 10.5HmmoB was 
chromatography (DAI CEL, 
afford enantiomers 33 (first eha.1 
Compound 33: • 

Yield: 977mg(39%) 
MS (LC-MS, Mffl: 239/2^1, 
MP: 171-172 °C 
Compound 34: 



H-indol- 1 -yOpropanamlde 



lH-iridol-l-yDprapanamide 32. 
17 mmol) was added in portions over 
(5-chloro- 1 ET-indol- l~yl}propanamide 
room temperature. The reaction 
i into water and diluted with AcOEt- 
ihase was extracted twice with AcOEt. 
arid concentrated- 2-(3.3-dfbroino- 

ide 31 was obtained as a crude oft 

further purification, 
| to a stirred solution of compound 31 




diluted with AcOEt and cold water, 
eparated. The aqueous phase was 

dried over Na 2 S04 and concentrated, 
ibrded 2-(5-chloro~2-oxo-2.3-dihydro- 



>lved into its enantiomers by chiral 
eluent : 50/50 ethanol/hexane) to 
md eluted) as white solids. 
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Yield: 941 mg (37 %) 
MS (LO-MS, MH + 
MP: 171-172 °C- 
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1 



The synthesis intermediate 2-\J< lud: 



yflacetamide may also be prepared 



acc 



!'! 

28 



1 a 



Compounds described in teble U Joday w| prepared according to one of the 
previous methods. 



axo-2.3-dfliydro-lH-lndol-l- 
lg tgdjone of the previous methods. 
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I Binding Assay. 



far l^etiracetam g 



distant l 
measu 



equilibrium 



Example 7: LBS 

[LBS stands 
Pharmacol. (1995), 286, 
The Inhibition © 
binding experiments by 
radioactive ligand at 
substance. The concentration 
binding of the radioligand 
is p ro portional to the 

(Cheng Y. et al., BiochenjL 
The concentration 

10.3 to 0.5 log). Assays 
performed on two 
Cerebral 

using a Patter S 

mmol/1 TWs-HCl (pH 7. 

at 4 °C. The homogenafc I 

pellet obtained is 

incubated 15 min at 37 

the same buffer. The 

ranging from 15 to 25 

Membranes (1505-200 

in 0.5 ml of a 50 mmol/ L 

lO^mol/lof [ 3 H] 

concentrations of the 

residual binding 

[e.g. 10~ 3 mol/1 levetira 

bound and free radioligs nds 

(equivalent to Whatman 

potyethyleneimine and 

Samples and filters are 

Tbe entire filtration 

radioactivity trapped 

(Tri-Carb 1900 or 

equivalent counter) 

fitting method using a 

populations of independent non 



observed 



onto 



•TbpCount 



Dai a 



set i 





of a'i 



IscaUecltbel H 
\ and is calcul A* 



i 1 

FhaimaloL (31 




are < 



different 



. cortex £ ran 2 
ihomogeniser 



i resusp ended 



ifinil 



mg/ml 3D 

Hg 
TWs-HCl! 
2-[4-(3-azidophi 




:etain) thatjbt 




if 
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kTlftnc 



iofi 
esst 



IB: 



procedure i 



no 




i c£ M. Nqyer et al- Eur. J. 

A is determined in competitive 
bf a single concentration of a 
qncentratlons of the unlabeled test 
ce inhibiting 50 % of the specific 
e equilibrium dissociation constant Kf 
the equation of Cheng and Prusoff 
,3099-3108). 

asses 6 log units with variable steps 
duplicate, each determination is 
:e. 

i-Dawley rats are homogenised 
O rpm; Brauru Germany) in 20 
(buffer A): all operations are performed 
[Og for 15 min. The cruxie membrane 

HC1 (pH 7 Ah (buffer B) and 
Oxg for 15 min and washed twice with 
in buffer A at a protein concentration 
d nitrogen. 

are incubated at 4 °C for 120 xnin 
containing 2 mmol/1 MgCb . 1 to 2 

ilidinyilbutanamide and increasing 
ecific binding (NSB) is defined as the 
ioncentration of reference substance 
[tially all the receptors. Membrane- 
pid filtration through glass fiber filters 
elgium) pre-soaksd in 0.1 9fc 
to reduce non specific binding. 
50 ramol/1 IMs-HCl (pH 7.4) buffer. 
10 seconds per sample. Hie 
by liquid scintillation in a JJ-counter 

Belgium, or any other 
by a computerized non linear curve 
several binding models assuming . 
i $ which obey to the law of mass. 
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Example 8: Animal mot lei of sou: L< l-sii I 50 *)! 

Hie objective of tills test is xl eva foaater 
compound in saund-sus :eptfble m|C e. £ j 

5 this model of primary ge ieralised ilepj 
chemical stimulation anil Hie seizin a 
. phenomenology to seizui es occurnp g 
(1998), 2, 145-181; Bucl thalter J. 
Male or female ge netically 

10 DBA strain originally sd scted by 
Physiology (Parts) and bi ed in the 
used. The experimental design 
vehicle control and the c jther grou^j i 
compounds are adminis Dered in1 

15 audiogenic seizures. The s range of 
progression, generally b< stween l.uj 
High er doses are tested 1 f necessa 

For testing, the enimals arp';[pla< 
sound-attenuated Cham 3er. After ajpt 

20 stimulus (90 dB, 10-20 sHz) is de 

above each cage. During ; this iatejval, 
phases of the seizure ac tivity namely 
recorded- The proportion i of mice m ot© 
convulsions, respective! r. is calcuMti 

25 For active compc unds, an 

relative to the control group, tog 
using a Probit Analysis 5A5/5TA|Pj& S 
proportions of protected i mice for each 
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mice. 

anticonvulsant potency of a 

al model with reflex seizures. In 
s are evoked without electrical or 
least in part similar in their clinical 
scher W. & Schmidt D., Epilepsy Res. 
993), 34, S31-S41). 
e mice (14-28 g; N=10). derived from a 
f the Laboratory of Acoustic 
lector husbandry unit since 1978, are 
groups, one group receiving the 
s of the test-compound. The 
minutes before the induction of 

d had a logarithmic . 
and 1.0 x lCh 3 mol/kg. but lower or 

cages, one mouse per cage. In a 
entation of 30 seconds, the acoustic 
seconds via loudspeakers positioned 

observed and the presence of the 3 
.g. clonic and tonic convulsions, is 
■wild running, clonic and tonic 

.e. the dose producing SO % protection 
Confidence limits, was calculated 
ersion 6.09, PROBIT procedure) of the 

>hases of the seizure activity- 
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Claims 

1. A compound having ijtie formulajjl 
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10 



15 



20 



25 



30 



wherein 
XisNorCK* 
YislSTorCR 5 , 
Z is N or CR 6 . 
Wis Nor CR 7 
R 1 is hydrogen, 
R 2 is hydrogen or alkyl. 
R 3 and R 3a both 



heterocycle and alkoxy. 



areindepfead 



or NR?R 3a is an 
R 4 is hydrogen, 
R 5 is hydrogen, ] titro, 
or alkoxy unsubstituted 
R 6 is hydrogen, alkyi or 
R 7 is hydrogen, alkyi or 
and at lea9t one af R 5 , R^ 
hydrogen and X is CR 4 . 

A compound havjing the fo: 
thereof. 



wherein 
Xis CR* ( 
YisCR 5 . 
ZisCR 6 , 
. W is CR 7 , 



halogen, 



or subi 



or. 



133 
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laceutically acceptable salt thereof. 



(i) 



L from hydrogen, alkyi, aryi, 



or ; 



substituted or substituted by halogen, 
- halogen, amino, aryl or heterocycle 



: from hydrogen when R 2 is 



iceutically acceptable salt 



nr'r 3 * (0 
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R 1 is hydrogen, ' . 
R 2 1b hydrogen orj alfcyl, 
R 3 and R 3a both are hydroge a, 
r4 hydrogen, f , 
rS is hydrogen, nktxo. halog 
halogen, or Cl-3-!alkoxy unajkbs 
R 6 is hydrogen, a&yl or haJc jen| 
R 7 is hydrogen, methyl or I i Log 
and at least one of R 5 „ R 6 orpTji 

hydrogen. ; 

i 

3. A compound selected from 2 (5- 
yflacetamlde andi(2S)-2-(5 7 clpor 
yflpropanamide. , 

4. A compound having the foi 



SI 



I 

wherein | 
XisNorCR 4 , . ! 
Y is N or CR 5 , | 
ZisNorCR 6 , f 

W is N or CR 7 . « 

i 

R 1 is hydrogen, f 



R 2 is hydrogen cfr alkyi 
R3 and R 3a both are inde^jadi 
heterocyde and alkoxy, 
or NR 3 R^ a is an heterocyca^ 
R 4 is hydrogen, j 
R 5 is hydrogen, nitro, hal6§BXk, 
or alkoxy unsubstltuted or Eul 
R 6 is hydrogen, pllsyi or lr- ,L ~ 
R 7 is hydrogen, ialkyi or li 



S- 



. unsubstituted or substituted by 
* substituted by halogen* 



difiePtit from hydrogen when R 2 is 



lordill[|axo-2,3-dihydro-lH-indol-l- 
J,3-dihydro~lH-indoM- 



1 from hydrogen, alkyi, aiyl. 



ibstituted or substituted by halogen, 
iy halogen, amino, aiyl or heterocycle 
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and at least one oif R 5 , R 6 (ftp. 7 
hydrogen and X is CR 4 . 



A compound having the 



wherein | 

XisCK*, j 

Y is CF?, ! 

ZteCR© f 

WisCR 7 t 
R l Is hydrogen, t 

is hydrogen ctr alkyl," 
r3 and R? a botti are hydi 
R 4 Is hydrogen, 
R 5 is hydrogen, aaitro, hah 
halogen, or Cl~3~alkoxy 
R6 is hydrogen, alkyl or 
R 7 is hydrogen, methyl 

and at least one) of R 5 . R 6 
hydrogen. 

6. A compound haying the fts 



wherein 
X is N or CR*, 
Y is N or CR 5 , 
ZisNorCR 6 , 
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rt from hydrogen when is 



10 (If) 
o 



IN- 



1-3- 



/\ unsubstitnted or substituted by 
substituted by halogen, 



it from hydrogen when R 2 is 



=0 (III) 
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Wis N or CR 7 . 
R 4 is hydrogen. 
R s is hydrogen, nitro, halog^jjh, 
or alkoxy unsubstituted. i 
r6 is hydrogen, abort or : 
R 7 is Hydrogen, 
acid at least one of R s , R 6 

{ 

7. A compound having 



wherein . 

XisCR 4 * 

YisCR 3 . 

Z is CR 6 , 

WisCR 7 

R 4 is hydrogen, 
R s Is hydrogen- 
halogen, or 
R 6 is hydrogen. 
R 7 is hydrogen, 
and at least 

A compound haying 



Cl-3-alkoxy i 



wherein 
Xis N or CR 4 
Y is N or CR 5 , 
Z is N or CR 6 , 
Wis Nor CR 7 
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tostituted or substituted by halogen, 
halogen, amino, aryl ox heterocycle. 



: from hydrogen when X is CR 4 



unsubstituted or substituted by 
substituted by halogen, 



from hydrogen. 
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r! is hydrogen, 
F 2 is hydrogen owaflsyl, 
r3 and R 3a both Lre indepi 
hetero cycle and a tkoxy, 
or NR^R 3a is an 
R 4 is hydrogen, 
R 5 Is hydrogen, idtro, 
or alkoyy unsubs fatuted 
R 6 is hydrogen, epyl or 
R 7 is hydrogen, alkyi or 
and at least one if R 5 , R 6 
hydrogen and X is 

A compound having the 



TJCB IPD 

i||Mfr.. 



wherein 
XlsCR 4 , 
YisCR 5 . 
ZisCR 6 , 
W is CR 7 . 
Rl is hydrogen, 
R 2 is hydrogen or alhyl, 
R 3 and R? a both are by 
R 4 is hydrogen, 
R 5 Is hydrogen, mitro, 
halogen, or Cl-S-alkoxyi 
R 6 is hydrogen, jaJGsyl or & 
R 7 is hydrogen, methyl 
and at least one of R 5 . 
hydrogen. 

1 0. A compound according to 



37 



' sele 



iR 



ttui 



i 



or; 



+ OEB MUNCHEN 



1046 



:ed from hydrogen, alkyi. aryl, 



lbstitnted or substituted by halogen, 
• halogen, amino* aryl or heterocycle 



it from hydrogen when R? is 



unsubstituted or substituted by 
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